Salivary glands, cellular evolution, and adaptive radiation in mammals.
Evolutionary theory provides the foundation for interpretation of the natural world, but one remaining major challenge is to link genetic variation and particular gene products to natural selection and adaptation. Another challenge is to describe the role of cells, especially secretory cells, in the evolutionary process. Comparative studies of mammalian salivary glands could serve as an insightful model. Our theoretical approach combines data on genomic and chromosomal evolution with data on secretory cells and proteins so that adaptation can be understood in context of these interrelated components. The present paper reviews patterns and types of interspecific salivary gland cell variation that we have documented at the ultrastructural level. This data set shows ways in which secretory cells and the secretory process may have been evolutionarily modified in mammals. As a further example of our approach we also review how proline-rich-proteins (PRPs) may have had adaptive significance in the evolution of mammals, especially rodents. Our working hypotheses are: that Ca+2-binding acidic PRPs are incompatible with ever-growing dentition; and that presence or absence of tannin-binding basic PRPs was a major factor in ecological diversification in rodents. Some rodents might even exhibit behavioral compensation for absence of basic PRPs in their saliva and this illustrates the complex alternatives available to natural selection.